Studies on the subcellular localization of protease and arylaminopeptidase activities in Streptococcus sanguis ATCC 10556.
Intact cells of Streptococcus sanguis ATCC 10556 possessed arylaminopeptidases exhibiting activity toward the nitroanilide (NA) derivatives of leucine, alanine, methionine, arginine, or lysine. Weak hydrolytic activity was observed in assays with the NA derivatives of valine, proline, glycine, or glutamic acid. Subcellular localization studies revealed that arylaminopeptidase activities were located in both the cell membrane and cytoplasm. Arylaminopeptidases exhibiting activity toward the leucine, alanine, or methionine NA substrates appeared to be more predominantly associated with the membrane, whereas enzymes exhibiting activity toward arginyl-NA or lysyl-NA were more prevalently located in the cytoplasm. Several results from this study suggest that the membrane-assocaited arginyl and lysyl arylaminopeptidases were located in such a way that their expression was restricted in the intact cell. The addition of 0.5 mol/L NaCl to protoplast preparations derived from mutanolysin-treated cells resulted in an almost complete solubilization of membrane-associated arylaminopeptidase activities. These observations support the conclusion that the association of arylaminopeptidases with the cell membrane may involve hydrophobic or electrostatic interactions, or both. S. sanguis ATCC 10556 also possessed at least one caseinolytic endopeptidase activity. This activity is most likely located near the membrane surface, as no association with the cell wall was evident. The location of membrane-associated endopeptidase and arylaminopeptidase activities, together with intracellular peptidases, is suggested to provide an efficient mechanism for the hydrolysis and subsequent utilization of polypeptide and oligopeptide substrates as sources of amino acids for growth by this microorganism.